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SYSTEM, METHOD AND DEVICE FOR 
REAL TIME CONTROL OF PROCESSOR 

J8ACKGROUND OF THE INVENTION 

A central processing unit (CPU) such as for example a processor that may he 
inciilddd iti a^iieh*6fk inte^ce cad (NIC) for wireless communicatidh may in some 
biases process only one function or command at a time. In some cases, once the 
processing tif a ^p^^ctilar/fiidctibn of rahimand is begun, such processing must be 
toinpieted withbut interruption of the CPU from other commands or Other functions. 

; • ;Sonie programs implementing protocols or standards, such as for example 
^aiidafds that may Be used id wireless co mmuni cations such as for example EEEE std. 
JBO2Vil-19!90 J^iished T999; ISO/TEC 802-11:1999), 802.11a and 802.1 lb a may 
reqiiire periodic: or regular execution of low priority or background functions such as 

• for exarnple load estimation for power management or link aiialysis for link control, 
the; execution of these or other background functions may be delayed until a 

; CPU is free br available, once the execution of a background function begins, it may 
in sbihe cases hot be interrupted until its execution is completed. On the other hand, 

itfte i^a^uxA :6f time that may be required to process a background command to 
cbmpl&tibn iiijay h e more than the time available between time-dependent events such 
as, fdf ex^ple, teceive (Rx) commands that may come from other NICs, or transmit 
(fx) coinihaiids that may come from, for example, a host to which a NIC may be 
cbnnected. A delay of more than a brief period in the execution of such time- 

: dependent cbiiimkhds may impair processing of such time^dependent commands. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will be understood and appreciated more fully 
: from the .."fellb^i^g^iieti^Bd description taken in conjunction with the drawings in ; 
whicfe: V • 

Fig. 1 is a schematic diagram of certain components of a host computer and a . 
NIC in accordance with an exemplary embodiment of the invention; 

Fig. 2, is a schematic diagram of registers that may be included in a real time 
. controller in accordance with an exemplary embodiment of the invention; 



: V . : Figi 3 is a flow chart depicting phases of a state machine in accordance with 
an exemplary embodiment of the invention; 

- Fig 4 is a time^litie that depicts commands that may be performed by a 
CPU, and phases of operation of a CPU, in accordance with an exemplary 
embodiment of the invention; 

••.■ : . : ;':^Fig.'5.i^ afloW chart of the operations of a processor in accordance with an 
; exeniplary Embodiment of the invention; 

v ^ig/6 is a flow chart of amethod of dividing commands into segments, in 
accordance with an exemplary embodiment of the invention; 

Fig 7 is a flow chart of a method of prohibiting interrupts by commands 
during a slot in accordance with an exemplary embodiment of the invention; and 

. Figo 8 is a flow chart of a method of delaying an interrupt of a processor 
until the start of a slot- in accordance with an exemplary embodiment of the 
--••-invention.. . • / ' \ : '-' 

M OF TBEINVi^^ . 

In the following descnptibn, various aspects of the present invention will be 
described. For purposes of explanation, specific configurations and details are set 

; ^^^^^^^^^^ 

it will also be apparent to one skilled in the art that the present invention may be 
practiced without the ^specific details presented herein. Furthermore, well-known 
features mky be diiitted or simplified in order not to obscure the present inveritibri. 
'! Various examples are given throughout this description. These are merely 
descriptions of ^ecific embodiments of the invention, biit the scope of the invention 
is not limited to the examples given. Features described with respect to one 
: i embodiment may be included in other embodiments though not described therein. 

• Unles^ specifically stated otherwise, as apparent from the following 
discussions, it is appreciated that throughout the specification, discussions utilizing 
V:y' ; ; terms- such : as '^processing," "computing," "calculating," "determining," or the like, 
refer to the Action ahd/or processes of a processor, computer or computing system, or 
/ ; • similar electronic . computing device, that manipulate and/or transform data 
represented as physical, such as electronic, quantities within the system's registers 
and/or memories into other data similarly represented as physical quantities within the 
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system's meniqries, registers or other such information storage, transmission or 
Y; *• S-.';- : dis]play : ;fleVi6^ v 

,: -M : ; TKe ;^iocesSes . presented herein are not inherently related to any particular 
; computer, prcycessing device, article or other apparatus. For example, embodiments 

. . .. ;Vv 

System such as for example in an NIC or in another component of a wireless 
f ^mniumc atiQfi systeiA. Embodiments of the invention may also be used in the 
operation of a processor in a communication system over wires, or in computing 
systems that niay or may not be used for communication. A desired structure for a 
. .^Vaiiety" jrf /fb£se .. systems will appear from the description below. In addition, 
. brnbodiirients df the present invention are not described with reference to any 
particular prociessOr, programming language, machine code, etc. It will be 
appreciated that a variety of programming languages, machine codes, etc. may be 
tisbd to implemeiit the te^ of the invention as described herein. Descriptions in . 
this application bf items in one embodiment may be included in other embodiments 
even though they are not described in such other embodiments. 

In addition to other definitions as may be known in Hie art, the terms 
'background' function or 'background' command as used in this application may refer 
to a fimctidn Whose execution may not be time^dependent or whose execution at a 
particular titiie : may be less, critical or time-dependent than the execution of other 
Junctions at such time. Such background functions or commands may be required by 
a protocol or a standard such as for example by a wireless communication standard, 

v 'khd:inky/in -sidme embodiments not be initiated by an outside source such as for 
^teipie by another NIC. A command may include a block or series of instructions 
and may correspond to a request from an external source such as for example another 

. NIC or a protocol that may be operating in a NIC. A command may correspond to a 
series of inachihe language commands. 

In addition to the other definitions as may be known in the art, the term 'slot' 
\;/\ ; ""\V.iiiaiy refer to an interval between link events or frame sequences. In some 

, ; embodiments, the interval between frame sequences may be aligned or synchronized 
on the basis of slots. For example, in relation to IEEE std. 802.11-1999 a slot may 

\ include a period offer example 9 microseconds. Other lengths of time are possible, 

: and other designated periods of time during which functions may be executed or 
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around which actions may be synchronized may in some embodiments be considered 

Rderence is made to Fig. 1, a schematic diagram of certain components of a 
host computer and an NIG in accordance with an exemplary embodiment of the 
invention Host 10 may be connected to NIC 12 by among other components one or 
ihote first-ih-first-out (FIFO) 13 paths over which commands and data may be 
transferred for exiample between host 10 and NIC 12 In some embodiments FIFO 13 
may have several parts or paths that may carry Various commands or data. For 
example, a FIFO 13 may include a command FIFO 13 A, one or more Tx FIFOs 13B 
and one Or more Rx FIFOs 13C. NIC 12 or host 10 may include one or more 
antennas such as for example a dipole antenna 32 that may be connected to a physical 
: v; : -^:^K) :kyer'vi-4 signaling control device. Other suitiable ahtennas may be used. In 
i a PHY interface 31 may link PHY layer .14 with real time 

cbntroller - (RTC) .15. RTC 15 may in some embodiments control the timing of the 

^ . . *^ 

^:\:-^G;l^";ia^,iiicIiiie among its components a CPD 16 jis'fiiftt of or connected 
J /^Tp 15 \ v^^C . IS . kiaa^ . inCliide or Be operably coniiectied to, for example, brie or 
more timers such as, for example, a slot tinier* 22 wMch may, for exaciple, time and ; 
issue signals upon the occurrence of, or at the beginning of slot periods. In some 
^ RTC 15 may be controlled by Main State Machine 

; i^iliat:jbay lie. impleiiiBnted. as h^dware, software or as combination of 

hardware and software. In some embodiment, MSM 17 may be executed by CPU 
.1 16. iii soine embodiments, the instructions of MSM 17 may be stored within a data 
storage fn Rd livrti or ni6mory storage unit 19 that may be operably connected to CPU 

^ operably connected to one or more registers. Such 

■ for example, an interrupt register 24 arid an interrupt masking 

••;\'>;Uregi^ef 28 v ,ln soiiie embodiments sucE registers may be included in one or more data 
: .--'Sto'nige ^''coediiims and .may be divided or combined into more or fewer physical 
storage spaces. In some embodiments such registers may be included in a single 
register or in another data storage unit. A comparator 25 may in some embodiments 
■coiripare the values that may be stored in entries of such registers. RTC 15 may also 
include : a BACKOFF machine 30 as is known. 
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"-Vvln /siqitLe embodimtots, NIC 12 may be a unit or component of a unit that 
enables wireless communication between a wireless network and, for example, a host 
such as, for example, a laptop computer, hand-held device, access point or other unit 
:: ■ M Sbine einbbdiinbiits a NIC 12 may be in a form other than a card. In some 
embodiments MC 12 may be removable from host 10 or may be fixed as apart of 

In some embodiments of the invention, interrupts of a CPU 16 may be 
permitted or enabled dnly at specific intervals such as for example at particular phases 
of a slot or of another interval as such interval may be signaled by a synchronization 
unit such as, for example, a timer or slot tinier 22 that may be included in or 
connected to CPU 16. In some embodiments such interrupts may only be made by 
functions that are scheduled for interrupting the CPU 16 during a phase that may 
occur in advaiice of the start of a slot A timer may synchronize the scheduling of 

/M the timing of wireless link events or with the time between frame 

sequences. A time-dependent function may wait to be processed until the start of a 
next slot. Background functions whose processing by CPU 16 may take longer than 
the time available in a slot may be divided into segments or sections that may be 
processed within the time available in a slot 

Reference is inade to Fig. 2, a schematic diagram of registers that may be 
\ : iiiidbdied' in RTC 15 in accordance with an exemplary embodiment of the invention. 
; A register such as, for example, an interrupt register 24 may store an'indication of the 
functions that may at a particular time be waiting to be processed by CPU 16. For 
example, a BACKOFF machine 30, as shorn in Fig. 1 may issue a Tx ready signal 

v \'tfaM^iiiky. rfesi^t:m. .a;.suitablb symbol such as, for example, a 1 being stored in a 
designated position 24A of interrupt register 24 as an indication that a Tx command is 
waiting to be processed by CPU 16. In another example, PHY interface 31 may issue 
'l.\''l'-\/ : S : '*tt'RjL ready signal that may result for example in a 1 being stored in a designated 
position 24B of interrupt register 24 to radicate that an Rx function is waiting to be 
processed. Goirimaiid FIFO 13A may deliver a signal to store a 1 in a designated 

' position 24C 6f interrupt register 24 if other types of function are waiting to be 
processed and a time accurate function may deliver a signal to store a 1 in a 
.designated position of into Slot timer 22 may issue a signal to store 

- for example a 1 in a designated position 24H of interrupt register 24 to indicate that a 
slot has expired. Other positions may be used to designate particular commands or 
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Actions to be processed, arid structures other than a register may be used to store 
such indications. Symbols other than 1, such as for example 0 or symbols having 

Vrnultiple digits may be used to signal or represent an interrupt or other , codes used 

"herein.- ■ =.. • 

•.V;;. .V. Insdme embodiments, a! pre-determined basis of priority may be used to order 
the functions to be processed by CPtJ 16. For example, in sbine embodiments, tiriie- 
dependeni commands such as Tx and Rx may have a higher priority than a 

• background, command. As a result, if they are stored in, for example, interrupt 
register 24 a 1 br other suitable symbol in positions 24A aiid 24H to indicate that both 
k Tx command and a background command are waiting to be processed, the Tx 
cbinmand may be processed first. Other priority arrangements are possible and other 
bases for ; determinin^ which function to process are possible. - 

Interrupt masking register 28 may store an indication of whether an interrupt 
of CPU 16 is to be permitted or enabled at a particular time, or alternatively whether 
ai mtbtfupt iis to be riiaLsked or avoided during for example the execution of another 
bommand. For example, in some embodiments, processing of a Tx command may 
iake longer, thain the time that would ordinarily be available during a slot. In such case 
?a-riextslot signal may be hiasked by, for example, storing a 0 or other suitable symbol 
iil for exatnple position 28H of interrupt masking register 28 to indicate that slot timer 
y':ii shbiild iibt intemipt CPU 16 until the processing of the tx command has been 
completed. In another examplej if at a particular time a background function is 
Waiting to be probes CPU 16 riiay store a 1 or other suitable symbol in, for 
example, bit position 28H to indicate that slot timer 22 is to interrupt CPU 16 at the 
next slot, aiid ihay in some einbodiments store a 0 in all other positions of interrupt 
masking register 28 to indicate that none of such other functions may interrupt CPU 

• • 16. Id another example, if at a particular time there are no background commands to 
be processed, CPU 16 may store a 0 in, for example, bit position 28H to indicate that 
. sidttiiher 22 should not interrupt CPU 16, and may store a 1 or other suitable symbol 

in some or all other positions of interrupt masking register 28 to indicate that other 
. cbmmiands that may arrive to be processed, may interrupt CPU 16. Such designated 

positions may include, for example, a designated position 28 A used to store a signal 

that will enable an interrupt by a Tx function, designated position 28B that may store 
\ a signal that will enable an interrupt by an Rx function or other designated positions 

corresponding to other functions that may interrupt CPU 16. Indications of functions 



that may Mei-nipt a CPU 16 may be designated in other locations or by other 
methods. Other suitable interrupt or masking codes may be used. 

'hi sbhus embodiments RTC 15 may include a comparator 25 that may, for 
example, toinpa^e : or evalusite values that are stored in interrupt register 24 and 
register 28, to each other or to fixed values. For example, 
v ; ^ VicSiii^^^ . .rii^y compare the values stored in, for example, position 24H of 
•iiitofiipt register i4 and 28H of interrupt masking register 28, to determine whether 

1. In some embodiments, if the values stored in positions in 
interrupt register 24 and interrupt masking register 28 are both, for example, 1 and 
V*"""--^i^\poai^lfli'. cdirespbxBi to a single function, then MSM 17 may permit the 
\r' : ' : '-\-'Ga^mi^. corresponding to such bit position to interrupt CPU 16. In some 
embodiments the function to permit an interrupt by a particular, command may be 
V = IRQ) AND IMR(j) 3 such that a particular command 

■ /Will be permitted to interrupt CPU 16 i£ for example, a 1 is stored in a designated 
position G) ofbdth interrupt register QR) 24 and interrupt masking register (IMR) 28, 
aid such designated positions correspond to such particular command. For example, 
: \ if CPtJ 16 deteiiriines that there is a background function ;to be processed, it may store 
a 1 in a designated position 28H of interrupt masking register 28 corresponding to slot 
timer signal to indicate that a signal from slot timer 22 should not be masked so that a 
tiekit slot inay begin. Upon the expiration of a slot and in advance of the start of a next 
slbt, slot timer 22 may issue a signal to store, for example, a 1 in designated position 
24H of interrupt register 24. As the corresponding positions of both interrupt register 
24. ^d.iriterrupt masking register 28 are both 1, the slot timer signal may interrupt 
CPU 16. In some, embodiments, different positions in one or more registers may 
": dcwtespdnd to a particular command. Other comparisons or relative evaluations may 
be made, and other commands may be processed. 

Reference is made to Fig. 3, a flow chart depicting phases of an MSM 17 in 
^accordance with an exemplary embodiment of the invention. In soiiie embodiments 
: MSlvI 17 may be stored as coded instructions in static random access memory and 
rnay be executed by CPU 16. In some embodiments, MSM 17 may be said to occupy 
brie of at least three phases, namely a schedule phase, ah idle phase and a service 
phase. Other designations of phases may be used, a different number of phases may 
be included and phases may be combined into non-discrete periods. In block 300 an 
MSM 17 may be in a schedule phase. Schedule phase may occur, for example, in 
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^dviicc of the beginning of a slot or other time interval. During sdhedule phase, 
MSM 17 may for example configure registers such as interrupt masking register 28 as 
described in the explanation of Fig. 2 above, to enable an interrupt by, for example, 
slbt toer 22 or by another function to be processed. In block 302, an idle phase may 
in k 6m<b eiiibbdiMents follow a schedule phase. In idle phase the configured interrupt 
may be Enabled and. a CPU 16 may be inactive or waiting for the interrupt to occur. 
In block 304, MSM 17 may enter a service phase during which a selection may be 
made among the fbnctions that are waiting to be processed. The waiting functions 
\inay be indicated by values stored in, for example, interrupt register 24. In some 
fembodto^ among the functions may be nmde on the basis of a pre- 

i determined priority of the functions. In a service phase, CPU 16 may begin to process 
the scheduled functions, . aiid further interrupts by other functions during the slot may 
be disabled. A time-dependent function that may arrive to be processed after the 
processing of a different function has begun in a slot may have to wait to be processed 
until the l^i^e^iig^^psaA slot. ."■ 

An Merrupt arid a function that may be scheduled during a slot may include, 
for example, and as is indicated in block 306, a slot interrupt and the processing of a 
background function. Interrupts by other functions such as, for example, Tx or Rx 
dictions ^di^g^fe; particular slot may be prohibited. The conditions for the 
scheduling of a background function may be, for example, the arrival of a signal from 
a slot timer, the presence of a background function waiting to be processed, and the 
absence of Tx, Rx, time accurate or other more important functions waiting to be 
processed. The scheduled functions may include, for example, and as in indicated in 
block 308 a slot interrupt and the processing of some other command, and may 
prohibit interrupts from any other function during the particular slot The conditions 
for the scheduling of a command may be the arrival of a signal from a slot timer, a 
command waiting to be processed, and that there are no Rx functions waiting to be 
• processed. The scheduled functions may include, for example, and as is indicated in 
block 310, a slot interrupt and ail Rx function, and may prohibit interrupts from any 
; other function during the particular slot. The conditions for the scheduling of an Rx 
function may be the arrival of a signal from a slot timer and an Rx waiting to be 
processed. The scheduled functions may include, for example, and as is indicated in 
block 3 12 a slot interrupt and a time accurate function, and may prohibit interrupts 
from any other functions such as, for example, Tx and Rx functions during the 



particular slot. ..The conditions for scheduling a time accurate function may be for 
bxariiple the : arrival of a signal from a slot timer, a time accurate function that is 
waiting to be processed, and that there are no Tx or Rx fractions , waiting to be 
processed. The scheduled functions may include, for example, and as is indicated in 
•block 3 14, a slat interrupt and an Tx function and may prohibit interrupts from any 
other Miction such as, for example, an Rx function during the particular slot. The 
•conditions for scheduling a Tx function may be the arrival of a signal from a slot 
timdr, a Tx function waiting to be processed, and that there are no Rx functions 
waiting to be processed. 

In £bme embodiments, the schedule, idle and service phases may occur 
sequentially and inay be followed by a period in which the enabled function is 
: exebiited. In some embodiments, the phases of the MSM 17 may be repeated such 
that after a function has been executed to completion, the MSM 17 may return to a 
Schedule phase to cohfigure the interrupts of a next slot. 

For exaiiiple, during a scheduling phase, CPU 16 may determine that an 
intefrupt of a CPU 16 by, for example, a signal from slot timer 22 is to be enabled. At 
. fr^ CPU 16 may be configured to accept the 

interrupt. The Values stored in interrupt register 24 and the predetermined basis of 
priority among thd functions waiting to be processed may be used to determine which 
of the waitiiig functions will b6 processed in the next slot. For example, if a 
background function and. a TX are waiting to be processed, CPU 16 may be 
. interrupted by a signal from slot timer 22, and MSM 17 may determine that Tx may 
have priority over the background function. In some embodiments, a signal from slot 
timer 22 indicating : the start of a next slot riiay serve as a trigger for MSM 17 to 
switch from an idle phase to service phase. 

> XSpoh the completion of the schedule phase, CPU 16 may shift MSM 17 to an 
idle phase during which CPU 16 may wait for an interrupt, as such interrupt was 
. tabled irithe schedule phase. In some embodiments, interrupts may be enabled only 
during the idte phase. 

• In some embodiments, all functions other than Tx and Rx may be processed to 
. completion in less than the time available in a slot The selection or scheduling of a 
•function to be processed may therefore occur at the expiration of a just-completed slot 
: so that the function to be processed in the next slot may be scheduled 



In. some embbdinients 3 the scheduling of execution of functions by a CPU 16 . 
■/ : ^ifiay".be syticfcbhized to the tuning of a wireless synchronization eiitity such as, for 
example, slot timer 22 For example, the scheduling of functions that may be 
permitted to interrupt CPU 16 may coincide with signals issued by slot timer 22 
indicating that a slot has expired or is about to expire. Other ti ming devices or 
intervals may be used as a baisis for the synchronization of the scheduling and 
enabling of a CPU's processing of functions. 

In some embodiments the execution of a function during a slot may influence 
■ ^ f^ciibhs'thai.^ to be scheduled in a next slot or the timing of the next slot and 
Vrhky; ihflu^ice when the next slot occurs. For example* the processing of a Tx or Rx 
fimctioh in a slot may take longer than the time available in a slot It may therefore be 
necessary to Mask an up-coining signal from, for example, slot timer 22 until the Tx 
or fex functions have been executed to completion and any corresponding 
acknowledgements have been received. Similarly, if a first segment of a background 
function has been executed, the completed segment may issue a signal to indicate that 
.•another segrnent of the background function remains to be processed. 

Reference is made to Fig. 4, a time-line that depicts commands to be 
performied by a CPU, and phases of operation of an MSM 17 in accordance with an 
Y embodiment of the iriveiitioni ;At the beginning of the time liie and prior to the start ; 
of slot 400, CPU 16 may, for example, have been idle or may have completed 
prbcessing a function. Dirring scheduling phase 97A in advance of the start of, for : : 
':V6kj^plB; t 8l^ 466, fcPti Ii5 may have determined that a background function such as a 
x . v load -estimation for power management function or command is waiting to be 
processed.: An interrupt of CPU 16 by, for example, slot timer 22 may be enabled and 
; ' slot 400 rhay begin. After the schedule phase 97A, CPU 16 may be momentarily idle 
in an idle phase 98 A until the enabled interrupt occurs. MSM 1 7 may enter a service 
."; ; phase. 99 A during which a determination may be made as to which, if any of the 
: \ waithig functions or cbihmtods has priority and is therefore to be processed during 
the slot 400 „ In the service phase 99A, an 0 or other suitable symbol may be stored in 
^iferrupt register 24 which miy stop any other commands from interrupting CPU 16 
.■". : ;-".U5Q*a for example a next slot 402 begins. If the command processed in a slot 400 is 
; completed before the end of the slot 400, CPU 16 may go to scheduling phase 97B. 

In slot 402, a time-dependent command (which may correspond to ia block or 
. series of machine language commands) such as, for example, a Tx (that may have for . 



10 



exairiple fpUdwed a TxBOFF ready signal) may be waiting to be processed, and an 
ifi&catibn of tile waiting function may be stored in, for example, a designated position 
6f interrupt register 24 during or prior to schedule phase 97B, During the schedule 
phase 97B in advance of slot 402, MSM 17 may configure an interrupt by slot timer 
22 A waiting Tx may be prepared to be issued during the slot 402. After a possible 
idle period 98B, the preparation for the Tx may begin in service phase 99B. 

/ " •.In some embodiments, processing of the Tx in slot 402 and the ensiling Tx 
may require a lohger. period than would usually be available in a slot 402. To keep 
CPU 16 from being interrupted by, for example, a signal from slot timer 22 during the 
processing of the Tx, MSM 17 may mask the slot timer signal that would have been 
issued by slot timfcr 22 until such time as the Tx function and any acknowledgement 
v(ACK) thereof is cbrnpleted. In sonie embodiments the masking may take the form of 
storing an 0 or other suitable symbol in a designated position of interrupt masking 
register 28 that correisponds to slot timer 22. 

}? f : /In ;^^ce\6f slot 404, MSM. 17 may determine that a backgroimd command, 
sudh as, for example, a link analysis is waiting to be processed. In schedule phase 
97C in advance of slot 404, a interrupt by slot timer 22 may be enabled. At the istart 
of slot 404 and possibly after a brief idle phase 98C, a slot timer signal may interrupt 
: "--CPtI 16; ^A/ffcifiisfi^c*^ as; a link analysis fraiction to be processed in the slot may 
; be selected in is^ice phase 99C and a function may begin to be processed if, for 
example, there aire j£t that time no higher priority functions waiting for processing. 

In advance of slot 406, MSM li may determine that both a time-dependent 
coniihkndj siich ibr example, aRx command, ahd a background command may be 
waiting to be prdceissed. In schedule phase 97D in advance of slot 406, an interrupt 
by a slot timer 22 miay be configured so that CPU 16 may be interrupted. After 
possibly a brieif idle phase 98D, a determination in service phase 99D may be made 
• that the. waiting Rx command has priority over the background function. The Rx 
command may begin to be processed in service phase 99D during which no interrupts 
Will be permitted until for example the Rx command and any ensuing ACK is 
completed. 'I 

: In schedule phase 97E in advance of slot 408, MSM 17 may determine that a 
tinie accurate start quiet period is to be initiated. An interrupt by slot timer 22 may be 
enabled in 97E so that CPU 16 may be interrupted. A determination may also be 
made that a quiet period timer may be set and all transmissions may be stopped. After 



possibly a brief idle period 98E, slot timer 22 may interrupt CPU 16. A service period 
99E> may " follow during which the time accurate function may be selected for 
processing, and the quiet period may begin. Further interrupts may be prohibited 
during such slot 408, In some embodiments, a background function may be too large 
to be processed by CPU 16 in the time that is available in a slot. A background 
comniand may, for example, be divided into segments of sizes that may be processed 
to roi^iMori wMm &e time available in a slot The interim results or calculations 
from tine "segmbnt may be saVed in, for example, a data storage unit such as for 
example data storage unit 19 hi Fig. 1, and such results may later be recalled for the 
prijcb^sing bf!;k n^ segme^ of the background function. For example, in some 
embodiments a ^toctibn such as, for example, a load estimation for power 
management : may be too large to be processed by CPU 16 in a single slot The 
Junction iriay be divided into segments. A first segment may be selected for 
processing during a slot. The calculations resulting from such first segment may be 
stored in a data stbrage unit 19. A next slot may process a time-dependent function 
such as, for ekaniple, a TX, or if there are no waiting time-dependent or higher 
priority functions to a next segment of the background function may be 

selected for ^processing. ITie : cMculations from the prior slot inay, if required, be 
recalled iand the second segment may be processed. In some embodiments, a 
background function may be segmented into two or more parts that may be processed 
in cohsecutive or non-consecutive slots. In some embodiments other functions may 
be processed after a first of such segments is processed but prior to the processing or 
sill of ^ch segments. 

• Reference is made to Fig. 5, a flow chart of the operations of a CPU or other 
cdinputing; device iii accordance with an exemplary embodiment of the invention. In 
block 500 a timer such as, for example 3 a wireless link synchronization unit such as, 
for example, a slot timer 22 inay signal the expiration of a slot or other interval. In 
some embodiments such timer may be a unit that synchronizes frames sequences or 
■other foiictibhs of wireless devices. Other timers may be used. 

In block 502, interrupts of a CPU or other processor maiy be synchronized with 
the signal produced by such timer. For example, in advance of the expiration of a slot 
and the signal produced by, for example, a slot timer, an MSM 17 may schedule or 
configure an interrupt of a processor by a slot timer or by a function to be executed by 
such processor.. After possibly a brief idle period, a signal from a timer such as, for 



example, a slot timer 22 may interrupt the processor. A function or command that 
may have been Waiting will be processed without interruption during the slot 

Reference is made to Fig. 6 9 a flow chart of a method of dividing background 
commands into segments, in accordance with an exemplary embodiment of the 
invention In block 600, a function such as* for example, a background function may 
: be ; divided ifito segments. The segments may be of a size that may be likely to be 
processed; t6- cbmpletibii by a processor within the time available in a slot. In block 
602, a processor may process a segment during a slot In some embodiments the 
results of calculations from the processed segment may, if needed, be stored in, for 
example, a data stbtage unit 19. One or more subsequent slots may process one or 
' : im6re fof ffife •ferinaiTiing segments of the background functions using or aidding to the 
stored calculations, until the background function is processed to completion. 
Ptocesism^ rif /other functions may in some embodiments occur in between the slots 
: . us^ divided background function. • 

Reference is made to Fig. 7, a flow chart of a method of prohibiting interrupts 
by commands during a slot in accordance with an exemplary embodiment of the 
invention. In block 700, a command of function such as, for example, a background 
furtctibn may be scheduled for processing in advance of the start of a slot, and may 
interrupt a CPU at or soon after the start of a slot. In block 702, for the remaining 
^ time period of such -slot, all further interrupts of the CPU may be prohibited. Further 
iiiteiTupts maiy b e a^ 

Rfeferprice is made to Fig. 8, a flow chart of a method of delaying an interrupt 
of a processor until the start of a slot, in accordance with ah exemplary embodiment 
. . . I of the ihv^^ block 800, an interrupt of a CPU that may be required to process 
a function or a command may be delayed during the period of a slot. In some 
: embodiments, a function may arrive to be processed during a period of a slot. During 
such slot a processor such as a CPU may have already begun processing a different 
- : -:.-'"-":''feiKSfioii* Tte interrupt of the processor by the function may be delayed until the 
current slot has expired. The arriving function may interrupt a processor at, for 
■; example, the start of a next slot 

In some embodiments the invention may be included in an article of 
^aaiiufacture with instructions that when executed may perform a method of the 
invention. It will be appreciated by persons skilled in the art that embodiments of the 
. : mventioh are riot limited by what has . been particularly shown and described 
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